The property tax reform is the subject of numerous discussions and multi-aspect analyses. One of the conclusions from the analyses is an argument referring to the risk of a substantial rise in financial charges imposed on objects of taxation. The replacement of property tax with ad valorem property tax is seen as a potential source of increased revenue for communes. However, some of the communes may experience the opposite effect, i.e. the risk of a revenue loss. Should the tax reform come into force, it will result in protests among the affected local governments. The paper presents the results of a study into the situation of an exemplary commune, where specific conditions that could lead to lowering the commune's revenue due to the introduction of the ad valorem property tax may occur.
Background
After the period of Polish economic transformation in the early 1990s, discussions about the modification of property taxation commenced. The main concept was to replace property size with its cadastral value as the tax basis. The need to reform the existing methods of taxation has been addressed by many authors who point out that today's forms of property taxation are outdated and ill-suited to modern reality, and fail to accomplish their intended purpose of a wealth tax (ETEL, DOWGIER 2013) . It is often signalized that this reform of the property taxation system will strengthen the financial autonomy of local governments, as well as improving their income stability and opportunities for investments in infrastructure (WOŁOWIEC 2003) . Researchers dealing with this issue indicate that the ad valorem property tax will help local communities see a clear link between what they expect of local authorities and the sources of funding to pay for these demands. A larger share of local taxes in the total of taxes paid by community members will make them feel that financial resources coming from their contributions are used to meet their needs. Acknowledgement of this relationship will strengthen the conviction that the taxes they pay are reasonable and fair. What is more, "there would be a beneficial effect on local democracy as a result of increased transparency of this source of commune revenue, helping to evaluate the use of resources and enforce the liability of the local government in this respect" (PIEKUT, 2014, p. 88) . Property value taxation is a common practice in many countries. The characteristics of individual systems have been outlined by numerous authors (e.g. ETEL (ed.), MARONA 2006; POLNY 2014) . The diversity of solutions and lengthy experience concerning property taxation show that taxes based on property value are effective and socially acceptable. The published analyses of economic conditions allowing for the property tax reform have proven the reform to be justified (see : GŁUSZCZAK, MARONA 2015) . However, it should be www.degruyter.com/view/j/remav vol. 26, no. 1, 2018 noted that the property taxation reform is a subject of political and scientific debate also in other countries of Central and Eastern Europe. Individual countries of the so-called "Eastern Bloc" are at different stages of the debate and implementation process (see: MIKESELL et al., 2007; HEŁDAK et al., 2014; PINDYK 2016) .
Despite numerous attempts to explain to the public the advantages of taxation based on property value, its introduction in Poland is not possible today due to both socio-economic and economicorganizational reasons. As far as ad valorem tax is concerned, the public opinion is clearly negative. There is a lot of concern about the amount of the tax; it is often indicated that the process of calculating the cadastral tax will be complicated and costly. The systems of information about properties are not ready to ensure smooth implementation of the tax reform. There are still plenty of questions, doubts and work to be done on the matter. Problems of an organizational, IT or cost-related nature can be solved in the longer or shorter perspective; however, it is broadly felt that the cadastral tax is going to lead to a dramatic increase in the tax burden. Moreover, there is one more problem associated with the property taxation reform that is rarely addressed in scientific publications or debates -namely the possibility for some communes to face a fall in revenue due to replacing the property tax based on real estate size with the ad valorem tax. Such a situation may take place as a result of two main factors. The first one refers to the ad valorem tax rate, while the second factor is the cadastral value of properties located in individual communes. If, similarly to the present situation, there is a maximum permitted tax rate that can be used by local governments, then, after the reform, communes with a considerable number of cheap properties will be at risk of losing some part of their revenue. The ad valorem tax rate will be a determining factor which can bring a variety of financial effects to the commune budgets. Cadastral value is a separate issue and, as such, will be excluded from the present considerations since it has been tackled by several authors (e.g., see : Mołdoch, 2009 ). It should be emphasized that the cadastral value will be determined in a process of real estate mass appraisal defined in the Property Management Act. Questions concerning mass appraisal have been discussed by many authors (e.g. see : KRAWCZYK 2009; HOZER, KOKOT 2005) .
The paper presents an extended discussion of the findings of studies on the effect of cadastral tax rates on tax burden and commune revenue in Poland (see: GNAT 2016) . It focuses on the results of an analysis concerning the influence of various ad valorem property tax rates on the possibility of commune revenue loss. It seems undisputable that local authorities that are likely to face such a loss will not support the real estate taxation reform. In the present paper, several levels of percentage ad valorem property tax rates area analyzed. The rates have been specified so that they can provide communes with revenue from real estate tax at levels of 100%, 150% and 200% of the present revenue from the tax based on property size. Then, for these rates, the probability of revenue loss in individual geodesic precincts is determined. Such an approach (the analysis of revenue in individual precincts) intends to simulate changes in commune revenue. Further studies may follow up with the analysis of more than one commune. The final stage of this study is a more extensive analysis of changes in the tax burden for such an ad valorem tax rate that would eliminate the risk of revenue loss in individual geodesic precincts. The purpose of this study is to determine the number of communes (precincts) that would face a loss of revenue from real estate taxation depending on the adopted ad valorem tax rate. The analysis covers land subject to real estate taxation. Buildings and premises have been excluded from the analysis.
Methodology
The execution of the research depends on the appraisal of real estate value subject to taxation. The process of determining the cadastral value is called real estate mass appraisal and is regulated be the provisions of the Property Management Act of 21 August 1997 (the Act) and the Ordinance of the Council of Ministers of 29 June, 2005 on real estate mass appraisal. Article 162.1 of the Act states: "Cadastral values determined in the process of real estate mass appraisal shall account for the differences among individual properties and approach the market value possible to obtain when using generally established rules of mass appraisal". There are two important elements here. Firstly, the Polish legislator points out that the cadastral value should be close to the market value. Secondly, mass appraisal is indicated as the appraisal method. Real estate mass appraisal is a process where the market (cadastral) value of many properties is determined simultaneously. Such an approach requires a specific procedure based on mathematical models. Proposed algorithms of real estate mass appraisal can be found in many publications (e.g. HOZER et al. 1999; CZAJA, 2001; KOLCHENKO 2015) . This study uses the procedure of mass appraisal proposed by J. Hozer:
where: 
The study had the character of a simulation. The assumption was that the property tax based on the real estate size will be replaced with the ad valorem property tax. The simulation comprised two main tasks. First, the amount of property tax on urbanized land located in one of the West Pomeranian communes was determined according to a resolution announced by the local commune council in 2016. Thus, the study was based on the estimated rather than real tax burden. What is more, buildings and structures were excluded from the study. Even when the plot of land was built up, this was not taken into account. The study focused solely on plots of land. Second, using the aforementioned Szczecin Algorithm of Real Estate Mass Appraisal, a mass appraisal of plots of land in one commune was performed. Thus, the obtained values were the basis for ad valorem property taxation. The taxation covered 2,337 plots of land. The market value of real estate and its similar cadastral value are determined by a range of market factors and conditions. The Ordinance on real estate mass appraisal outlines (…) the following attributes of land intended for purposes other than agricultural and forest that have an effect on the cadastral value:
 location,  land use specified in the local land use plan or, in its absence, according to its actual use regime,  the state of technical infrastructure facilities,  land development,  soil class if included in the land registry. Basing on the collected data about the properties, the following attributes were defined in the course of real estate mass appraisal:
 size -large (over 5,000 m 2 ), medium (ranging between 1000 and 5000 m 2 ), small (less than 1000 m 2 ),  location -unfavorable (parcels located in small towns and villages, and in the outskirts of cities), average (parcels located in cities) and favorable (parcels located in areas regarded as attractive by investors),  supply lines -absent, partial (usually no sewage system), full,  shape -bad (difficult to develop; narrow, irregular parcels), good (square or rectangular, easy to develop and use),  land use -economic, industrial, multi-family residential, single-family residential, commercial. As mentioned in the background, several ad valorem property tax rates were taken into consideration. The specified rates were calculated at levels that would provide the communes with revenue from the www.degruyter.com/view/j/remav vol. 26, no. 1, 2018
property value-based tax at 100%, 150% and 200% of the present revenue from the size-based tax. Tax rates allowing for higher benefits were not analyzed because such rates would lead to a significant (multiple) rise in the tax burden for specific groups of real estate (see: Gnat 2009). Such a situation would definitely cause public outcry in Poland. The ad valorem property tax is the more likely to be socially accepted the less burdensome it is to taxpayers. The study results are presented below.
Empirical study
The estimated property tax rates and the values of land plots determined in the process of mass appraisal were the basis for predicting the effects of the ad valorem property tax. Then, for the estimated property values and the property tax burden in light of the existing legal regulations, the percentage ad valorem property rates that would guarantee future commune revenue at 100%, 150% and 200% of their present income were computed. The present property tax burden was estimated according to property tax rates adopted in the given commune in 2016. Basing on the total revenue from property tax, it was established which ad valorem tax rate would bring revenue at 100%, 150% and 200% of the estimated current income from the existing property tax. The level of 100% was chosen to find out the potential effects of changing the property tax base while retaining the same proceeds to the commune budget. The choice of the remaining thresholds was made with the assumption that the value-based tax is to provide communes with higher income than size-based property tax. Source: own study
The percentage tax rates in Table 1 should not be regarded as a proposal of actual rates because they are closely related with the conditions adopted in the present study. The principal objective of the study is to point out how the change in the tax rate (and not its specific level) influences the risk of revenue loss in communes. Table 2 shows the percentage of parcels in the analyzed commune for which the tax burden would lessen.
Table 2
The percentage of plots in the analyzed commune whose tax burden would decrease
Ad valorem percentage tax rate
Percentage of plots with lower tax burden 0.36% 45% 0.54% 29%
0.72% 22%
Source: own study.
It is clear that the risk of revenue loss in communes cannot be considered negligible. Depending on the adopted percentage ad valorem tax rate, the proportion of parcels with lower tax burden ranges from 22% to 45%. From a taxpayer's point of view, lower tax burden is perceived in a positive light. From the point of view of commune authorities, however, this is not so obvious. If a commune gives priority to maximizing its revenue, the revenue loss will be regarded as negative. It should also be noted that the adopted tax rates provide revenue that is not lower than that coming from the sizebased tax. This means that the tax burden will rise significantly for a part of the parcels so that the decrease in revenue from other properties can be compensated for. Data in Table 2 show that revenue www.degruyter.com/view/j/remav vol. 26, no. 1, 2018 loss can become a real problem for some communes. In order to verify the probability of such a risk, the analysis of changes in revenue in individual commune precincts was conducted. For the purpose of the study, precincts were considered to be the smallest administrative units in the property taxation system. Simplistically, this is intended to simulate the fluctuations in commune revenue from property tax. The commune under analysis consisted of 32 precincts with 13-243 taxable plots of land. Table 3 shows the proportion of parcels in individual precincts whose tax burden would decrease if the size-based property tax was replaced with the value-based one. The data in Table 3 show that, when we adopt the above tax rates, the total area of some precincts or its considerable part will be charged with ad valorem tax lower than size-based tax. Even if the revenue of the commune as a whole does not fall, the situation may vary in individual precincts. At the lowest value of the analyzed tax rates, one third of the precincts will observe a decreased tax burden levied on the total of local taxable land. As the tax rate increases, the number of such precincts will decrease, but even at the highest analyzed rates, there will be a dozen or so per cent of precincts where over 90% of land plots will contribute a lower tax. Although, from the taxpayer's point of view, such a situation is advantageous, it may not be equally beneficial for commune budgets. As it has been mentioned before, the replacement of the size-based property tax with the value-based tax will result in shifting tax burden among properties. The adoption of tax rates that are to ensure unchanged or increased commune tax revenue, as such, provides the commune with satisfactory income in global terms, but the changes in revenue in individual precincts may be different. Table 4 shows the percentage changes in revenue from tax levied on plots of land in individual precincts depending on the adopted ad valorem tax rate. In the case of the lowest of the analyzed ad valorem rates, i.e. the rate that provides communes with revenues equal to the property tax currently in force, 21 out of 32 precincts will face a revenue loss ranging from 1% to over 70 %. It thus transpires that the risk of financial loss suffered by communes as a result of a property tax reform is far from marginal. Even at the highest of the analyzed tax rates, a loss of revenue from property tax would be experienced by 25% of precincts. The results are not representative for the country as a whole. Nevertheless, they show that revenue loss is a problem that cannot be ignored. Source: own study.
There is no doubt that the computed loss in revenue is related to the value of properties. Properties characterized by low value will generate a deeper "revenue capacity decline" to the commune than highly valuated ones. Tables 5-9 show the proportion of plots in the analyzed commune that would yield lower revenue after the property tax reform by their marketable attributes. Source: own study. Source: own study. Source: own study. Source: own study.
In all the cases, there is a regularity in the fact that the weaker the attribute, the higher the percentage of plots in a given category that would generate lower revenue from the property tax. The communes where the majority of land plots are characterized by weak variants of attributes specified in the process of mass appraisal are more likely to suffer a revenue loss resulting from the property tax. Their local authorities will be more inclined to protest against the tax reform or to demand the maximum ad valorem tax rate which will secure the desired earnings. And this is where another problem arises. If the percentage tax rate is adopted at the level that will prevent revenue loss in all communes, in communes with a majority of land properties with good attributes, the property tax burden will rise considerably. This is likely to happen, provided of course that the current tendency of commune councils to apply tax rates that are as close to the maximum as possible. The opposite situation will mean more competition among communes and using lower ad valorem tax rates in order to attract new investors or residents, or to maintain existing ones. To illustrate the changes in tax burden, one more value-based tax rate was taken into consideration in this study, i.e. a rate which would ensure that the revenue from property tax rate will not fall in any precinct. Under the above assumptions, such a tax rate amounts to 1.4% of property value. In such a case, the revenue would rise from 7% to 700% in all of the precincts. There is no doubt that, in precincts with the highest revenue rise, some cases of a dramatic increase in tax burden would appear. In the analyzed commune, a higher tax would be levied on over 95% of plots. For almost one third of land properties, the tax would rise at least fivefold in comparison to the size-based tax and the average tax burden would increase by over 300%. This means that the value-based tax rate that ensures satisfactory revenue for communes where land properties have predominantly weak marketable attributes would simultaneously lead to a considerable increase in tax burden in those communes containing land plots with better attributes.
Conclusion
The paper presents the findings of a study on the risk of decreased commune revenue from property tax. What results from the study is that, in contrast to popular belief, a considerable rise in revenue is not a foregone conclusion. The adoption of an ad valorem tax rate that would prevent a marked property tax burden levied on high value properties entails the risk of revenue loss in communes with precincts where the marketable attributes of properties are disadvantageous. Communes with properties with predominantly poorly mass appraised attributes will object to the property tax reform. In this context opting for the ad valorem property tax rate adds another dimension to the problem. Beside the problem of placating taxpayers protesting against increased tax burden, another group may
